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The University of Dayton 
POLYMER-CERAMIC COMPOSITE THE KEY 
TO NEW GENERATION OF BATTERIES 
News Release 
July 1, 1993. 
Contact: Teri Rizvi 
DAYTON, Ohio-- A battery smaller than a floppy disk and thinner than a credit card 
has the power to run your laptop computer. 
Solid polymer batteries now in the experimental stage have the potential to run the 
electric cars of the future. They can revolutionize the consumer industry because they're 10 
times lighter than conventional lead-acid batteries. They also offer a more environmentally 
compatible power source than the lead-acid batteries. 
Researchers at the University of Dayton Research Institute and the Battery 
Electrochemistry Laboratory of Wright Laboratory at Wright-Patterson Air Force Base are 
conducting research on the use of ceramics as an ingredient in the next generation of polymer 
electrolytes. The Air Force has just awarded UDRI a three-year $1.5 million contract to 
develop and test solid polymer batteries for aviation and tactical weapons' applications, 
according to Binod Kumar, a UDRI senior research engineer and the project's principal 
·~ 
investigator. 
Since initial research began in 1978, some nagging problems have remained with 
prototypes of the polymer batteries, Kumar said. At room temperature, the batteries have 
lower power capabilities. And when pushed to high temperatures, the batteries are efficient 
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but degrade quickly. 
Kumar and other UDRI scientists are studying the use of ceramics in the polymer 
I 
composites to increase the batteries' efficiency at conducting electricity at ambient and low 
temperatures, while making them more resistant to degradation by heat. 
Polymer batteries in research now use solid polymers such as polyethylene oxide for 
electrolytes. In general, increasing the conductivity of the electrolytes means making them 
more reactive to the electrode that connects them to what they are powering. The electrolytes 
continue deteriorating the electrode after they are turned off. 
Across the country, the United States Advanced Battery Consortium is also conducting 
research on solid polymers for batteries. Few researchers are focusing on polymer-ceramic 
composite electrolytes, Kumar said. 
"So far, we've seen extremely good results," Kumar said. "Ceramics have tremendous 
electrochemical properties. Mixing polymers with some of the solid ceramics shows the 
electrolyte to be inert with electrodes without sacrificing conductivity." 
Although it has the projected capability to run an electric car for 300 miles, the solid 
polymer battery has many fundamental problems and is at least 10 years away, Kumar said. 
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Contact Binod Kumar at (513) 229-3452 or 255-7770 or Larry Scanlon, project monitor at 
Wright-Patterson Air Force Base, at (513) 255-7770. 
